ors12, a mammalian autonomously replicating DNA sequence, associates with the nuclear matrix in a cell cycle-dependent manner.
Origin enriched sequence ors8 and ors12, have been isolated previously by extrusion of nascent CV-1 cell DNA from replication bubbles at the onset of S-phase. Both have been shown to direct autonomous DNA replication in vivo and in vitro. Here, we have examined the association of genomic ors8 and ors12 with the nuclear matrix in asynchronous and synchronized CV-1 cells. In asynchronously growing cells, ors8 was found to be randomly distributed, while ors12 was found to be enriched on the nuclear matrix. Using an in vitro binding assay, we determined that ors12 contains two attachment sites, each located in AT-rich domains. Surprisingly, in early and mid-S-phase cells, ors12 homologous sequences were recovered mainly from the DNA loops, while in late-S the majority had shifted to positions on the nuclear matrix. In contrast, the distribution of ors8 over the matrix and loop DNA fractions did not change during the cell cycle. By bromodeoxyuridine substitution of replicating DNA, followed by immunoprecipitation with anti-bromodeoxyuridine antibodies and PCR amplification, we demonstrated that ors12 replicates almost exclusively on the matrix in early and mid-S-phase; replicating ors8 was also found to be enriched on the matrix in early S-phase. Chase experiments showed that the ors12 sequences labelled with bromodeoxyuridine in the first 2 hours of S-phase remain attached to the nuclear matrix, resulting in an accumulation of ors12 on the nuclear matrix at the end of the S period.